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0.  Introduction 


Occupational  analysis  in  the  military  sector  of  the  economy  has 
assumed  new  dimensions  of  importance  as  a result  of  the  termination  of 
the  military  draft.  To  facilitate  and  improve  analysis  of  the  military 
and  civilian  labor  markets,  it  is  often  necessary  to  compare  military 
and  civilian  occupations.  As  will  be  indicated  below,  this  i9  not  easy 
to  do  since  no  occupational  cross-references  between  the  two  sectors 
exist.  The  major  objective  of  this  paper  is  to  create  such  a cross- 
reference  linking  Navy  and  civilian  occupations. 

Presently,  there  exist  several  occupational  classification  systems 
for  the  civilian  and  military  sectors  of  the  economy.  Each  of  these  sys- 
tems is  designed  to  serve  a different  purpose  and  to  satisfy  a particular 
group  of  users.  On  the  civilian  side,  the  major  systems  are  those  de- 
veloped by  the  Bureau  of  the  Census  and  the  Department  of  Labor.  The 
latter,  known  as  the  Dictionary  of  Occupational  Titles  [10],  is  most 
closely  related  to  the  system(s)  used  in  the  military;  however,  because 
employment  and  earnings  data  are  lacking  for  it,  it  is  of  limited  utility. 


This  report  was  prepared  under  the  Navy  Manpower  R&D  Program  of 
the  Office  of  Naval  Research  under  Contract  Number  N00014-67-A-0214 , 
Task  0016,  Project  NR  347-024. 


TR-1247 


Employment  and  earnings  information,  on  the  other  hand,  are  provided  for 
Census  occupations.  Hence,  given  the  need  for  employment  and  earnings 
data  for  a wide  variety  of  purposes  relating  to  the  competitiveness  of 
military  pay  in  an  all-volunteer  environment,  only  the  Census  classifi- 
cation can  be  utilized.  On  the  military  side,  the  primary  classification 
is  the  one  developed  by  the  Department  of  Defense  (DOD) . Each  of  the 
services,  however,  has  its  own  classification  system  which  ties  to  the 
DOD  system.  As  the  Navy  occupational  classification  system  is  different 
from  that  of  the  remaining  services,  the  task  of  constructing  an  occu- 
pation cross-reference  system  is  doubly  difficult.  In  the  pages  that 
follow,  a first  step  is  taken  to  bridge  the  gap  between  the  Census  occu- 
pational classification  system  and  the  occupational  classification  system 
used  by  the  Navy. 

In  Part  1 of  this  paper,  the  nature  and  structure  of  the  Census 
occupational  classification  system  is  examined.  In  Part  2,  the  Navy  oc- 
cupational system  is  outlined.  The  procedure  for  and  problems  encountered 
in  matching  occupations  in  each  of  these  systems  is  described  in  Part  3. 

In  the  last  section  of  the  paper,  the  cross-reference  dictionary  to  be 
used  in  forthcoming  analyses  is  presented. 

1.  The  Census  Occupational  Classification  System 

Presently,  the  occupational  classification  system  of  the  Bureau 
of  the  Census  is  the  major  such  system  for  the  civilian  sector  of  the 
U.S.  economy.  The  development  of  this  system  can  be  traced  to  its  first 
use  in  the  population  Census  of  1820.  In  the  early  Census,  occupations 
were  broken  out  primarily  on  the  basis  of  industrial  attachment.  In 
later  Censuses,  principally  due  to  the  effects  of  Alba  Edwards,  a socio- 
economic grouping  of  occupations  was  developed  [4].  The  system  as  cur- 
rently structured  consists  of  12  major  occupation  groups  containing  441 
detailed  occupations.  There  is  also  an  intermediate  level  of  classifi- 
cation with  129  occupations  arranged  into  the  same  12  major  groups.  At 
the  detailed  level,  for  example,  one  finds  "household  appliance  and  ac- 
cessory installers  and  repairmen"  in  the  major  occupation  group  "crafts- 
men and  kindred  workers."  At  the  intermediate  level,  however,  this 
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occupation  is  grouped  together  with  a number  of  other  mechanics  and  re- 
pairmen occupations  under  the  heading  "other  mechanics  and  repairmen" 

[6].  Obviously,  the  choice  of  level  of  aggregation  depends  on  the  na- 
ture of  the  problem  under  investigation,  the  userfs  particular  needs, 
and  on  available  data. 

Occupational  data  from  the  1970  Census  are  based  on  questionnaires 
received  either  from  a 15  percent  sample  of  the  population  and/or  a more 
select  5 percent  sample.  The  data  provide  information  on  (1)  type  of 
work  performed  (e.g.,  television  repairman,  spray  painter,  farm  operator, 
junior  high  school  teacher),  (2)  industry  (source  of  employing  organiza- 
tion), and  (3)  ownership  or  organization  (e.g.,  self-employed,  govern- 
ment employee,  private  employee).  Since  the  information  is  provided  by 
respondents,  the  Census  has  little  control  over  response  quality  and 
accuracy  (except,  perhaps,  by  way  of  improving  the  questionnaires),  since, 
for  example,  there  is  nothing  to  prevent  "upgrading."  "Persons  . . . 
tend  to  upgrade  themselves  in  reporting  their  occupations.  An  instructor 
may  call  himself  a professor  and  a machinist  helper  may  say  he  is  a 
machinist"  [5,  p.  14].  Job  upgrading  (or,  less  frequently,  downgrading) 
may  also  be  due  to  the  absence  of  skill  criteria  in  the  Census  classifi- 
cation. 


Neglecting  the  difficulties  just  noted,  the  Census  generally 
classifies  workers  into  occupational  categories  by  grouping  together  in- 
dividual jobs  which  exhibit  similarity  in  tasks  performed.  For  example, 
"only  individuals  who  report  their  occupation  on  the  Census  schedule  as 
foptologistf  or  ’optometrist*  are  classified  into  the  detailed  Census 
occupational  title  identified  as  ’optometrist’"  [3,  p.  177].  For  a 
number  of  occupations,  however,  criteria  other  than  task  similarity  are 
employed.  These  criteria  include  (a)  the  "social  organization  of  tasks" 
(e.g.,  truck  and  tractor  drivers),  (b)  relationships  of  "subordination 
or  super-ordination"  (e.g.,  managers  and  foremen),  (c)  the  "structural 
demands  made  of  workers"  (e.g.,  personnel  and  labor  relations  workers), 
and  (d)  the  "institutional  setting  of  jobs"  (e.g.,  attendants  and  assis- 
tants, library;  and  attendants,  physician’s  and  dentist’s  office)  [3, 
p.  177]. 
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The  last  criterion  of  occupational  classification  is  particularly 
illustrative  of  the  possibility  of  heterogeneous  jobs  being  grouped  to- 
gether in  the  Census  classification  system.  Although  the  institutional 
setting  of  attendants  and  assistants  in  libraries  and  medical  offices 
are  similar,  the  skills  and  knowledge  required  for  these  jobs  can  be 
quite  different.  However,  although  archivists  and  librarians  may  do 
similar  work,  they  are  classified  in  different  occupations  by  the  Census. 
Because  the  Census  incorporates  a number  of  different  criteria  in  clas- 
sifying occupations,  it  is  not  always  clear  that  certain  detailed  occu- 
pations belong  in  the  same  major  occupational  category  in  which  they 
actually  appear.  For  example,  "coffee  tasters,  gamblers,  and  phrenolo- 
gists appear  along  with  museum  directors  under  ’professional,  technical 
and  kindred  workers,  n.e.c.’"  [4,  p.  78].  On  the  other  hand,  electron- 
ics technicians  and  electricians  possess  related  skills,  yet  they  are 
classified  in  different  major  occupation  groups.  Difficulties  such  as 
these  which  reduce  the  homogeneity  of  Census  occupational  categories 
have  been  discussed  often  in  the  literature  [1,  3]. 

It  should  be  noted  also  that  the  Census  classification  system 
does  not  explicitly  distinguish  skill  levels.  Skill  level  is  related  to 
age  and  educational  attainment  which  reflect  job  experience  and  training. 
The  fact  remains,  however,  that  except  in  a few  instances  the  Census 
classification  does  not  distinguish  between  apprentices,  journeymen,  and 
master  craftsmen.  This  point  is  stressed  because  the  Navy  classification 
system  makes  explicit  the  differences  in  skill  level  for  a given  occupa- 
tion. 

2.  The  Occupational  Classification  System  of  the  Navy 

Navy  occupations  are  called  "ratings."  The  Navy's  Enlisted  Occu- 
pational Classification  System  consists  of  three  major  subsystems: 

(1)  Enlisted  Rating  Structure,  which  is  the  "primary  administrative  tool 
for  broad  classification,  identification  and  reporting  of  enlisted  per- 
sonnel resources  and  requirements,"  (2)  Navy  Enlisted  Classification 
(NEC)  Structure,  which  consists  of  specific  skills  "that  provide  the 
framework  for  enlisted  career  development,"  and  (3)  Special  Qualifications, 
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which  identifies  "several  highly  specialized  occupational  fields"  [11, 
p.  7].  It  is  within  the  Enlisted  Rating  Structure  that  advancement 
takes  place,  and  it  is  this  structure  which  is  used  for  relating  Navy 
and  civilian  occupations. 

Two  principal  differences  between  the  Navy  and  Census  systems 
require  mention.  The  first  is  that  job  titles  and  qualifications  are 
established  and  administered  by  the  Navy.  Requirements  for  entry,  in- 
cluding physical  prerequisites,  and  criteria  for  advancement  in  terms  of 
duties  to  be  performed,  skills  to  be  mastered,  and  tests  to  be  passed 
are  detailed  for  each  rating.  Thus,  Navy  occupations  are  well  defined, 
internally  homogeneous,  task  oriented  groupings.  A second  feature  of 
the  enlisted  rating  structure  is  that  it  is  skill  oriented. 

The  lower  pay  grades  E-l,  E-2,  and  E-3  correspond  to  the  appren- 
ticeship skill  levels.  Intermediate  skill  levels  are  represented  by  pay 
grades  E-4  through  E-8.  The  highest  pay  grade  E-9  generally  indicates 
the  highest  level  of  skill;  individuals  in  this  pay  grade  are  often  pro- 
ficient in  a wide  range  of  related  skills.1  The  reason  this  is  mentioned 
is  that  the  individual  Navy  occupational  titles  change  as  a function  of 
skill  level;  hence,  it  is  necessary  to  know  which  ratings  represent  ap- 
prenticeship ratings  and  which  ratings  represent  the  same  occupation  but 
a higher  skill  requirement. 

In  Table  1,  the  enlisted  rating  structure  is  presented.  As  can 
be  seen,  the  Navy  distinguishes  six  major  groupings  of  apprenticeship 
ratings:  airman,  constructionman,  dentalman,  fireman,  hospitalman,  and 

seaman.  Within  the  higher  skill  levels,  ratings  have  been  grouped  into 
"families."  Families  of  ratings  are  formed  on  the  basis  of  pay  grade 
structure.  For  example,  rating  AB  (Aviation  Boatswain's  Mates)  is  in  a 
family  by  itself,  since  it  is  defined  at  all  pay  grade  levels.  Rating 
AV  (Avionics  Technicians)  defines  a family  consisting  of  ratings  AE,  AQ, 

^The  rank  designation  corresponding  to  each  pay  grade  is  as 
follows:  E-l,  E-2,  E-3,  Striker;  E-4,  Petty  Officer  3;  E-5,  Petty  Of- 

ficer 2;  E-6,  Petty  Officer  1;  E-7,  Chief  Petty  Officer;  E-8,  Senior 
Petty  Officer;  E-9,  Master  Chief  Petty  Officer  [11]. 
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AT,  and  AX,  These  four  ratings  are  defined  for  pay  grades  E-4  through 
E-8,  while  at  the  E-9  level  all  of  the  ratings  merge  into  rating  AV.  At 
level  E-9,  personnel  are  broadly  qualified  and  assume  wider  supervisory 
responsibility  than  at  lower  pay  grades.  Altogether  there  are  52  fami- 
lies of  ratings;  of  these,  41  families  consist  of  a single  rating,  while 
11  are  multi-rating  families  by  virtue  of  the  high  degree  of  skill  sub- 
stitutability at  the  E-9  level.  On  the  basis  of  skill  substitutability, 
families  of  ratings  may  be  considered  as  relatively  homogeneous,  in  the 
sense  that  substitutability  of  personnel  is  explicit  within  each  family 
at  the  E-9  and  sometimes  at  the  E-8  levels,  from  the  viewpoint  of  both 
the  employer  (Navy)  as  well  as  the  employee  (enlisted  man),  and  is  im- 
plicit at  lower  pay  grades.  Despite  the  cumbersomeness  of  the  rating 
structure,  the  provision  of  information  about  "factor  substitution  pos- 
sibilities" is  a desirable  feature  for  an  occupational  classification 
system  [1,  pp.  200-202]  such  as  the  Navyfs. 

The  families  of  ratings  are  considered  as  an  intermediate  level 

of  aggregation.  An  even  more  aggregated  classification  can  be  obtained 

by  grouping  families  of  ratings  by  major  apprenticeship  group.  It  is 

highly  advantageous,  however,  to  relate  the  families  of  ratings  to  major 

DOD  occupational  groups  (see  [9])  in  order  to  distinguish  groupings  of 

ratings  which  more  closely  correspond  to  the  Census  occupational  struc- 
2 

ture.  This  permits  clerical  and  service  workers  to  be  separately 
enumerated,  as  is  indicated  in  Table  1.  Classifying  Navy  personnel  in 
this  manner  imposes  a problem  since  the  major  apprenticeship  groupings 
do  not  coincide  with  the  major  DOD  occupation  groupings.  The  problem  is 
unique  to  the  Navy  as  the  other  services  use  the  same  occupational  clas- 
sification for  all  pay  grades,  i.e.,  in  the  other  services,  occupational 
titles  do  not  depend  on  pay  grade  as  is  the  case  for  the  Navy.  This 
problem  can  be  resolved  by  distributing  personnel  in  the  apprenticeship 
ratings  to  each  of  the  associated  detailed  ratings  in  the  same  propor- 
tion as  personnel  in  grades  E-4  and  above  are  distributed.  It  should 

2 

Navy  groups  are  divided  into  12  "deck  groups"  but  this  classi- 
fication cannot  be  as  easily  matched  with  the  major  Census  occupations. 
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be  noted  that  the  need  to  distribute  the  personnel  in  the  apprenticeship 
ratings  is  independent  of  the  objective  of  relating  Navy  ratings  to  DOD 
occupational  groupings.  Because  of  the  way  in  which  the  Navy  rating  sys- 
tem is  structured,  the  requirement  of  distributing  personnel  in  the  ap- 
prenticeship ratings  to  the  non-apprenticeship  ratings  arises  whenever  it 
is  desired  to  compare  Navy  occupations  with  comparable  civilian  occupa- 
tions . 


Two  additional  comments  pertaining  to  the  Navy  occupational  clas- 
sification system  warrant  mention.  As  indicated  previously,  the  Navy 
system  is  task  oriented.  Indeed,  the  definition  of  tasks  is  so  specific 
that  they  are  often  delineated  by  area  of  application.  For  this  reason, 
the  Navy  system  is  closer  in  concept  to  the  Department  of  Labor’s  Dic- 
tionary of  Occupational  Titles  than  to  the  Census  system.  For  most  ana- 
lytical studies,  however,  the  latter  is  more  useful  than  the  former.  As 
the  area  of  application  is  a principal  basis  for  defining  occupations  in 
the  Navy,  similar  skills  are  distinguished  depending  on  whether  they  apply 
to  aircraft  or  surface  ships,  e.g.,  aviation  and  seamen  storekeepers  are 
classified  as  two  different  occupations.  This  contrasts  with  the  approach 
used  by  the  Census  under  which  these  occupations  would  most  likely  be 
classified  as  a single  occupation.  No  attempt  is  made  to  explicitly 
modify  the  Navy  occupational  system  to  combine  "air"  and  "sea”  occupa- 
tions, although  this  should  be  done  if  a more  refined  classification 
system  were  to  be  used.  Another  difference  between  the  two  classifica- 
tion systems,  which  is  shared  by  the  other  services,  is  related  to  skill 
delineation.  In  the  Census  system,  foremen  who  perform  supervisory  du- 
ties are  classified  as  craftsmen  but  their  particular  occupational  skill 
is  not  enumerated.  In  the  Navy,  various  levels  of  supervisory  responsi- 
bility are  implicit  in  the  pay  grade  structure;  supervisory  responsibility 
is  delegated  in  varying  degrees  among  the  various  ranks,  particularly  the 
Chief  Petty  Officer  rank.  But,  in  contrast  to  the  Census  classification 
system,  the  tasks  performed  by  supervisory  personnel  are  not  suppressed 
in  the  Navy  system.  Since  only  a small  proportion  of  workers  fall  into 
the  "foreman"  class  in  both  the  military  and  civilian  sectors,  no  attempt 
is  made  to  reconcile  this  difference  in  occupational  classification. 


14 


TR-1247 


3.  Census  versus  Navy  Occupational  Classification  Systems 

Before  an  attempt  is  made  to  actually  match  specific  Navy  occupa- 
tions, i.e.,  ratings,  to  detailed  Census  occupations,  it  is  essential  to 
emphasize  again  that  the  two  classification  systems  have  been  developed 
to  serve  different  purposes.  The  Census  system  is  designed  to  serve  as 
a public  information  document  to  individuals  in  their  capacity  as  actual 
or  potential  employers  and  employees,  but  primarily  it  is  a data  source 
for  public  officials  and  social  scientists.  The  Census  objective  is  to 
portray  as  accurate  a picture  of  the  labor  market  as  possible,  given  the 
constraints  imposed  by,  and  inadequacies  and  shortcomings  of,  the  report- 
ing system  used.  On  the  other  hand,  the  Navy  occupational  system  is  an 
administrative  tool  designed  to  promote  effective  management  of  a large 
organization,  particularly  in  the  area  of  central  programming  and  balanc- 
ing of  manpower  resources  and  requirements. 

As  a result  of  this  difference  in  purpose,  the  process  of  utilizing 
job  descriptions  to  relate  Navy  and  civilian  occupations  produces  results 
that  often  appeal  to  intuition  rather  than  to  strictly  deductive  reason- 
ing. Ultimately,  judgment  is  involved.  What  was  sought  was  a reasonable 
rather  than  exact  correspondence  between  the  two  systems  of  occupational 
classification.  In  most  cases  the  correspondence  was  not  too  difficult 
to  establish  since  the  tasks  performed  were  reasonably  similar.  For  ex- 
ample, consider  the  Navy  rating  Opticalmen  (OM)  which  is  described  as 
comprising  persons  who  "maintain,  overhaul  and  repair  binoculars,  sex- 
tants, drafting  machines  and  optical  lens  grinders"  [8,  p.  83].  The 
Census  occupation  which  corresponded  to  this  job  description  was  "opti- 
cians, lens  grinders,  and  polishers."  Builders  (BU)  provide  an  example 
of  a rating  involving  the  performance  of  many  tasks,  but  all  of  them 
fall  under  the  category  of  construction  occupations.  The  detailed  Cen- 
sus occupations  corresponding  to  this  rating  are:  cabinetmakers,  cement 

and  concrete  finishers;  plasterers;  painters,  construction  and  mainte- 
nance; and  the  associated  apprenticeship  occupations  when  available. 

Information  on  training  time  for  each  rating  (in  [8])  is  also 
helpful  in  cases  where  differentiation  between  similar  ratings  seems  to 
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be  needed.  For  example.  Aviation  Fire  Control  Technicians  (AQ)  receive 
48  weeks  of  training,  whereas  Aviation  Antisubmarine  Warfare  Technicians 
(AX)  receive  22  weeks  of  training.  Though  their  tasks  are  similar,  the 
training  time  criterion  suggests  that  the  AQ  rating  corresponds  to  the 
Census  occupation  "electrical  and  electronic  engineering  technicians," 
while  the  rating  AX  should  be  assigned  the  occupation  "electricians." 

The  former  are  classified  in  the  professional  and  kindred  workers  cate- 
gory whereas  the  latter  are  in  the  craftsmen  and  kindred  workers  category. 
Although  the  two  occupational  skills  are  substitutable,  for  consistency 
with  the  Census  approach,  personnel  in  the  AQ  rating  are  assigned  to  the 
higher  socio-economic  occupation. 

Still  another  difference,  which  is  not  apparent,  but  which  be- 
comes more  evident  as  an  attempt  is  made  to  reconcile  the  two  classifi- 
cations, is  that  in  a number  of  cases  personnel  in  a given  rating  receive 
training  which  covers  several  civilian  occupations.  Such  broad  training 
is  purposeful  as  military  personnel,  particularly  in  the  Navy  where  only 
a small  number  of  individuals  inhabit  and  operate  complex  systems,  must 
fulfill  a number  of  different  functions.  For  example,  Hull  Maintenance 
Technicians  (HT)  are  "[persons]  who  repair  shipboard  structures  and 
piping  systems.  They  instruct  and  train  personnel  in  fire-fighting  and 
damage  control  procedures"  [8,  p.  79].  In  terms  of  the  Census  classifi- 
cation, the  tasks  of  HTfs  correspond  to  those  of  shipfitters;  plumbers 
and  pipefitters;  and  firemen. 

Table  2 illustrates  the  procedure  followed  in  matching  Navy  occu- 
pations to  Census  occupations.  For  every  rating,  the  Department  of  De- 
fense (in  [8])  describes  associated  tasks.  Additionally,  a listing  of 
"highly  related"  and  "substantially  related"  civilian  jobs  is  provided. 

A thorough  study  of  the  rating  tasks  and  the  civilian  jobs  in  which  such 
tasks  are  performed  was  the  basis  for  the  selection  of  the  comparable 
civilian  occupations  shown  in  the  last  column.  The  results  of  this 
selection  procedure  are  shown  for  the  three  ratings  discussed  above, 
i.e.,  OM,  AQ,  and  HT. 
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The  results  of  the  complete  matching  are  presented  in  Table  3 and 

are  denoted  as  the  Navy-Census  cross-reference  dictionary.  Of  the  71 

3 

ratings  contained  in  this  table,  45  or  64  percent  are  associated  with  a 
single  Census  detailed  occupation;  the  remainder  are  associated  with  two 
or  more  occupations. 

In  order  to  assess  the  extent  of  commonality  between  the  Navy  and 
Census  classification  systems,  the  Navy  ratings  are  grouped  by  major  DOD 
occupation  and  compared  with  "similar"  major  Census  occupations  in  Table 
4.  This  table  is  read  as  follows:  the  number  5 (row  1,  column  2)  indi- 

cates that  five  out  of  a total  of  eight  occupation  ratings  in  the  major 
DOD  group  "electronic  equipment  repairmen"  are  professional  occupations 
in  terms  of  the  Census  system.  The  remaining  3 (row  5,  column  2)  are 
craftsmen  occupations.  In  other  words,  the  distribution  of  ratings  in  a 
given  major  DOD  group,  over  all  major  Census  occupations,  is  read  verti- 
cally. Read  horizontally,  the  matrix  of  Table  4 shows  the  distribution 
of  occupations,  in  a given  Census  group,  over  all  major  DOD  groups;  for 
example,  5 (row  1,  column  2)  + 7 (row  1,  column  3)  + ...  + [-19]  indi- 
cates that  professional  workers  are  distributed  over  a large  number  of 
DOD  groupings.  What  the  first  row  shows  is  that  there  is  not  one  unique 
major  DOD  group  which  contains  professional  workers;  rather,  DOD  groups 
(1)  through  (6)  all  contain  ratings  requiring  professional  worker  skills. 
The  greatest  degree  of  homogeneity  is  found  in  DOD  groups  (2),  (4),  (5), 
and  (6).  Thus,  all  of  the  "other  technical  and  allied  specialists" 
ratings  require  professional  worker  skills;  90  percent  of  the  administra- 
tive specialists  and  clerk  ratings  are  associated  with  clerical  occupa- 
tions; and  60  percent  of  the  craftsmen  ratings  are  craftsmen  occupations. 
Less  homogeneous  is  the  electronic  equipment  repairmen  rating  with  five 
professional  and  three  craftsmen  occupations.  DOD  groups  0 and  8 are 
also  heterogeneous;  lack  of  homogeneity  among  these  groups  suggests  that 
realignment  of  the  DOD  occupational  system  with  the  civilian  occupational 
structure  should  be  investigated. 


3 

Ratings  AF,  AV,  CU,  EQ,  and  PI  are  excluded, 
to  Table  3. 


See  footnote  (a) 
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TABLE  4 

A Census  - Navy  Occupation  Matrix 


MAJOR  CENSUS 


MAJOR  DOD  OCCUPATION  GROUP  - 


a/ 


OCCUPATIONAL 

CATEGORIES 

(0) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Professional, 
Technical  and 
Kindred  Workers 

5 

7 

1 

4 

1 

1 

Managers  and 
Administrators , 
except  Farm 

Sales 

Workers 

Clerical 
and  Kindred 
Workers 

8 

1 

Craftsmen 
and  Kindred 
Workers 

3 

2 

1 

18 

11 

3 

Operatives, 

except 

Transport 

1 

4 

4 

1 

Transport 

Equipment 

Operatives 

i ; 

Laborers , 
except  Farm 

i 

1 

Farmers  and 
Farm  Managers 

Farm  Laborers 
and  Foremen 

Service 

Workers 

2 

2 

2 

Private 

Household 

Workers 

> 

L .. 

a/  See  Table  1 for  titles  of  major  DOD  occupation  groups. 
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The  71  ratings  match  to  88  detailed  Census  occupations.  Not  all 
of  these  occupations,  however,  are  unique,  i.e.,  a given  civilian  occu- 
pation may  match  with  two  or  more  ratings.  Neglecting  double  counting, 

42  (48  percent)  of  the  88  entries  in  Table  4 are  craftsmen  occupations 
and  20  (23  percent)  are  professional  occupations.  It  is  thus  of  interest 
to  note  that  71  percent  of  the  matched  civilian  occupations  contain  "top" 
white  and  blue  collar  positions.  Noticeably  absent  are  the  managerial, 
sales,  farming,  and  private  household  occupations.  With  the  exception  of 
the  sales  occupations,  the  absence  of  the  other  occupations  is  not  sur- 
prising. The  managerial  positions  are  excluded  because  this  function  is 
performed  by  officers  and  they  are  classified  in  an  entirely  different 
manner. 


Another  way  of  summarizing  the  relationship  between  the  Navy  and 
civilian  occupational  structures  is  to  compare  the  number  of  civilian 
occupations  which  are  military-related  to  the  total  number  of  civilian 
occupations.  This  is  done  in  Table  5 where  double  counting  of  the 
matched  civilian  occupation  entries  in  Table  4 has  been  eliminated. 

Table  5 reemphasizes  the  orientation  of  Navy  jobs  toward  the  craftsmen 
occupations.  Moreover,  although  a relatively  large  proportion  of  Navy 
jobs  require  professional  skills,  the  skills  that  are  required  comprise 
a narrow  range  of  the  professional  skills  utilized  in  the  civilian  sec- 
tor. Finally,  the  number  of  civilian  occupations  which  match  Navy 
ratings  (67)  is  small  compared  to  the  total  number  of  civilian  occupa- 
tions (441).  Thus,  the  direct  crossover  between  the  military  and  civil- 
ian sector  appears  to  be  small  and  restricted  primarily  to  the  craftsmen 
occupations.  This  concentration  can  have  important  implications  for  the 
Navy  (see  [2]). 

Although  we  have  matched  Navy  and  civilian  occupations,  one  fur- 
ther step  is  needed  so  that  comparisons  of  employment,  earnings,  educa- 
tional attainment,  etc.,  can  be  made.  As  noted  earlier,  because  of  the 
manner  in  which  skill  levels  are  explicitly  treated  in  defining  Navy 
rating  titles,  it  is  necessary  to  group  Navy  ratings  into  families  of 
ratings,  and  to  use  this  information  to  allocate  individuals  at  the  ap- 
prenticeship and  "master11  levels  to  the  ratings  shown  in  Table  1. 
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TABLE  5 

Number  of  Census  Detailed  Occupations  (Net)  Used 
in  Matching  Navy-Census  Occupations 


Major  Census  Occupation  Group 

No*  of  Detailed 
Occupations 
Used  in  Group 

No*  of  Detailed 
Occupations  Used 
in  Matching 

Professional,  technical  and 
kindred  workers 

124 

ii 

Managers  and  administrators, 
except  farm 

24 

0 

Sales  workers 

15 

0 

Clerical  and  kindred  workers 

48 

8 

Craftsmen  and  kindred  workers 

96 

32 

Operatives,  except  transport 

54 

7 

Transport  equipment  operatives 

12 

1 

Laborers,  except  farm 

16 

3 

Farmers  and  farm  managers 

3 

0 

Farm  laborers  and  foremen 

5 

0 

Service  workers,  except 
private  household 

38 

5 

Private  household  workers 

6 

_0 

Total 

441 

67 
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Although  a procedure  for  doing  this  is  not  described  here,  it  is  clear 
that  it  can  be  accomplished  using  the  data  already  developed, 

4.  Summary 

A procedure  has  been  developed  for  the  purpose  of  identifying 
Census  occupations  which  correspond  to  Navy  ratings  in  terms  of  the  na- 
ture of  tasks  performed.  The  matching  of  Census  to  Navy  occupations  has 
been  subject  to  the  explicit  and  implicit  constraints  imposed  by  the  use 
of  two  primary  sources  on  which  the  analysis  is  based,  namely,  the  Census 
and  the  Navy  occupational  classification  systems  [1,  8,  9], 

The  Navy-Census  cross-reference  list  presented  here  lends  itself 
to  endless  refinement.  It  should  be  remembered  that  although  the  cross- 
reference  list  matches  Navy  ratings  and  Census  occupations,  this  has 
been  accomplished  by  considering  the  kinds  of  tasks  involved  and  the 
civilian  occupations  which  Navy  men  trained  in  these  tasks  could  enter. 
This  is  not  the  same  as  determining  an  equivalency  between  Navy  ratings 
and  civilian  occupations.  Nonetheless,  it  is  felt  that  as  the  cross- 
reference  list  stands  now,  it  can  serve  as  a useful  tool  in  a number  of 
studies  which  will  enhance  our  knowledge  and  understanding  of  civilian 
and  military  labor  markets,  and  can  lead  to  improved  policies  for  main- 
taining competitive  military  and  civilian  work  forces. 


30  - 


TR-1247 


REFERENCES 

[1]  CAIN,  G.  C.,  HANSEN,  W.  L.  and  WEISBROD,  B.  A.  "Classification  of 

Occupations."  Proceedings  of  the  American  Statistical  Associ- 
ation, Social  Statistics  Section,  Annual  Meeting.  Los  Angeles, 
1966,  and  Washington,  D.C.,  1967,  199-203. 

[2]  HABER,  SHELDON  E.  (1974).  Occupational  Structure  in  the  Military 

and  Civilian  Sectors  of  the  Economy.  Technical  Report  Serial 
TR-1224.  Econometric  Research  on  Navy  Manpower  Problems, 
Graduate  School  of  Arts  and  Sciences,  The  George  Washington 
University. 

[3]  HODGE,  ROBERT  W.  and  SIEGEL,  PAUL  M.  "The  Classification  of  Occu- 

pations: Some  Problems  of  Sociological  Interpretation." 

Proceedings  of  the  American  Statistical  Association,  Social 
Statistics  Section,  Annual  Meeting.  Los  Angeles,  1966,  and 
Washington,  D.C.,  1967,  176-192. 

[4]  SCOVILLE,  JAMES  (1965).  "The  Development  and  Relevance  of  U.S. 

Occupational  Data."  Industrial  and  Labor  Relations  Review, 

19,  70-79. 

'W 

[5]  SHARTLE,  CARROLL  L.  (1959).  Occupational  Information.  Englewood 

Cliffs,  New  Jersey:  Prentice-Hall,  Inc. 

[6]  U.S.  BUREAU  OF  THE  CENSUS  (1973).  Census  of  Population:  1970  Sub- 

ject Reports,  Final  Report  PC(2)-7A.  Occupational  Character- 
istics. Washington,  D.C.:  Government  Printing  Office. 


31  - 


TR-1247 


[7]  U.S.  BUREAU  OF  THE  CENSUS  (1973).  Census  of  Population:  1970  Sub- 

ject Reports,  Final  Report  PC(2)-8B.  Earnings  by  Occupation 
and  Education.  Washington,  D.C.:  Government  Printing  Office. 


[8]  U.S.  DEPARTMENT  OF  DEFENSE  (1972).  Office  of  the  Assistant  Secre- 
tary of  Defense.  Military-Civilian  Job  Comparability  Manual. 


[9]  U.S.  DEPARTMENT  OF  DEFENSE  (1972).  Office  of  the  Assistant  Secre- 
tary of  Defense,  Manpower  and  Reserve  Affairs.  Occupational 
Conversion  Table,  Enlisted  (DOD  1312. 1-E,  DA  PAM  611-12). 


[10]  U.S.  DEPARTMENT  OF  LABOR  (1965).  Dictionary  of  Occupational  Titles 
(3rd  Ed.).  Washington,  D.C. : Government  Printing  Office. 


[11]  U.S.  DEPARTMENT  OF  THE  NAVY  (1971).  Bureau  of  Naval  Personnel. 
Qualifications  for  Advancement.  NAVPERS  18068C. 


32 


THE  GEORGE  WASHINGTON  UNIVERSITY 
Graduate  School  of  Arts  and  Sciences 

Econometric  Research  on  Navy  Manpower  Problems 


Distribution  List  for  Technical  Papers 


THE  GEORGE  WASHINGTON  UNIVERSITY 
Office  of  Sponsored  Research 
Library 

Vice  President  H.  F.  Bright 
Dean  Henry  Solomon 
Prof.  Sheldon  E.  Haber 
Prof.  Solomon  Kullback 
Prof.  Sar  A.  Levitan 
Prof.  Charles  T.  Stewart 

ONR,  PLANNING  CMTEE,  MANPOWER  R&D 
Dr.  Robert  J.  Lundegard 
Dr.  Thomas  C.  Varley 
Mr.  Marvin  Denicoff 
Dr.  Glenn  L.  Bryan 
Dr.  H.  Wallace  Sinaiko 
Dr.  John  A.  Nagay 
Dr.  Bert  T.  King 
Dr.  Martin  A.  Tolcott 
Dr.  Marshall  J.  Farr 
Mr.  Robert  J.  Miller 
Mr.  J.  Randolph  Simpson 
CDR  William  A.  Arata 
Dr.  William  E.  Gaymon 
Dr.  Neal  Glassman 
Dr.  Joseph  L.  Young 

ONR  CONTRACTORS,  MANPOWER  R&D  PROGRAM 
American  Institutes  for  Research 
B-K  Dynamics , Inc 
Bureau  of  Social  Science  Res,  Inc 
Data  Solutions  Corporation 
Decision  Systems  Associates,  Inc 
Denver  Research  Institute 
Hudson  Institute 
Management  Analysis  Center,  Inc 
MATHEMATICA,  Inc 
Operations  Research,  Inc 
Personnel  Decisions,  Inc 
Princeton  University 
Prof.  G.  S.  Watson 
The  RAND  Corporation 
Stanford  Research  Institute 
Naval  Warfare  Research  Center 
Systems  Development  Corporation 
Univ  of  California,  Berkeley 
Prof.  Robert  M.  Oliver 


Univ  of  Michigan 

Dr.  David  G.  Bowers 
Univ  of  Pennsylvania 

Dr.  Herbert  R.  Northrup 
Prof.  Ezra  S.  Krendel 
USN  Pers  & Train  Res  Lab,  San  Diego 
Dr.  Norman  M.  Abrahams 
USN  Postgrad  School,  Monterey 
Dr.  Jack  R.  Borsting 

NAVY 

Asst  Secretary  of  the  Navy  (M&RA) 
ACNP,  Enlisted  Force  Analysis 
ADCNO  (Manpower) 

Defense  Documentation  Center 
Manpower  Train  & Res  Group  (Op-964D) 
Chief  of  NavAir  Train,  Pensacola 
Chief  of  Nav  Train,  Pensacola 
CAPT  Allen  E.  McMichael 
Chief  of  Nav  Tech  Train,  Millington 
Naval  Appl  & Analysis  Div  (460) 

Naval  Development 

Naval  Education  and  Training 

Naval  Material  Command  (03PB) 

Naval  Material  Command  (03424) 

Naval  Medical  Neuropsychiatric  Res 
Naval  Medical  Res  Institute 
Behavioral  Sci  Dept 
Tech  Ref  Library 
BUMED 

Chief,  Res  Div 
Code  513 

Naval  Operations  (Manpower) 

0P-01BZ2 
DCNO  (M&RA) 

BUPERS 

PERS  222e 

Dir,  Career  Info  & Publ  Div 
Dir,  Career  Motivation 
Plans  & Prog  Div 
Pers  & Train  Res  Lab,  San  Diego 
Dir,  Pers  & Train  Res  Prog 
Pers  & Train  Support 
Asst  for  Pers  Logistics 
Sp  Asst  to  Chief  NavPers  (Oe) 

Asst  Chief  of  NavPers 
Plans  & Prog 


Dir,  Pers  Res  Div 
Tech  Dir,  Pers  Res  Div 
Asst  Chief  of  NavPers 
Personal  Affairs 
Proj  Vol  Coord  Branch  (A25) 

USN  Postgrad  Sch,  Monterey 
Library,  Code  2124 
Prof,  D.  P.  Gaver 
Naval  Prog  Plan  Office 
Naval  Recruiting  Command 
Commander 

Dir,  Advertising  Dept 
Dir,  Plans  Dept 
Dir,  Recruiting  Dept 
Naval  Research 

Chief  of  Naval  Res 

Dir  of  Res 

Asst  Chief  for  Res 

Sp  Asst  for  Res,  OASN  (M&RA) 

Naval  Res  Branch  Offices 
Boston 
Chicago 
New  York 
Pasadena 

Naval  Research  Lab,  Code  2627 
Naval  Ship  Sys  Cmd  (SHIPS  03H) 

Naval  Pers  & Dev  Center 
Support  Forces  Manpower  & Logist  Br 
Systems  Analysis  Div 
HQ , USMC 

Commandant  (Code  MPI) 

DCS  (Manpower) 

Manpower  Mgmt  Info  Sys  Br 
Manpower  Plan/Prog  & Budget  Br 
Personnel  Res  Br 
Scientific  Advisor 
Dir,  Navy  Labs 
US  Naval  Academy 

Behavioral  Sci  Dept 


AIR  FORCE 

Aeromedical  Library  (SCL-4) 
Brooks  AFB 

Aerospace  Med  Res  Lab 
Wright-Patterson  AFB 
Chief,  Pers  Res  & Anal  Div 

OSD 

Environmental  & Life  Sciences 
Human  Resources  Research  (ARPA) 
Manpower  Research 
Manpower  Res  & Utilization 

OTHER 

Columbia  University 

Bur  Applied  Social  Research 
Prof,  Paul  F.  Lazarsfeld 


ARMY 

OAS  (M&RA),  Manpower 
AFHRL 

Pers  Res  Div,  Lackland  AFB 
Wright-Patterson  AFB 
Dr.  G.  A.  Eckstrand 
Dr.  Ross  L.  Morgan 
AFHRL/MD,  Alexandria,  Va 
Army  Behavior  & Sys  Res  Lab 
Army  Motivation  & Train  Lab 
Chief  of  Res  and  Dev 
Behavioral  Sci  Div 
Sp  Asst,  Modern  Volunteer  Array 


